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= (54) Title: PROCESS FOR PRODUCTION OF FORMYLCYCLOPROPANECARBOXYLIC ESTERS 

^ (54) f&WcD*^: 7h;us;uv^ □ ^p/^>^;u7K>^xx^;Mb^^cDS3S^a 

(57) Abstract: A process for the production of formylcyclopropane- 
^ R^^w R carboxylic esters represented by the general formula (2): (2) 

^ ^s^" [wherein R 1 is linear, branched or cyclic alkyl, optionally substituted 

^ /\ (1) aryl, or optionally substituted aralkyl; and R 2 is hydrogen or 

^ HO v 4 methyl], characterized by reacting a cyclopropanecarboxylic ester 

COoR represented by the general formula (1): (1) [wherein R 1 and R 2 are 

^ each as defined above] with at least one oxidizing agent selected 

from the group consisting of hypohalites, N-halosuccinimides, 
2 trichloroiso- cyanuric acid and iodine in the presence of a nitroxy 

^> p2 p2 radical compound. 

(2) 




q OHC^ ^C0 2 R 1 



wo 18^4/007419 ai i mil imini n mni inn hid iiial^fc urn hid mn inn ciii hp mini im mi im 



(57) mm-. 

- ha^->5^*JHk-&#J©?¥«ET, 5t (1) : 
£«r«£-r*3£ (2) : 



R 2 " 2 




(2) 
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^ an # 



5 StfBSHff 

10 2, 2 3 -Tfr)V^)Vi/>7U7un>t})V-#>m.* : ?)\'3-^ : r)\'*> 
K^X^XXfJKO^iUTH 2, 2-^^-3- (kHo^> 

^)V) z/tru -fun >#;w# >f^^x7, *> b < tex^;vxx ^ 

DD^DA^tfU^X^AT^bf (Heterocycles, 23, 2859(1985)) 

Swern R-fb-TS^fe (Tetrahedron, 57, 6083 (2001) ) ftTV>S#, ^ 

rasa** d , vi-rnt>+^»SL/#s^fc«a^*^fc. 



20 2&W<DM^ 

25 "Tfcfe^S&liafck X M3^r^7^*;Wb-&*©#*ET» ^ (1) : 




(i) 



WO 2004/007419 




7JP2003/008555 



2 



£-r£5£ (2) : 



D/i>^j^>txxf;w^« (i) tmtt&o ) ©a*. R^^^n^* 

n - y n t!;PS, -f V tf n - ^)vm. -f v s e c - 1/^ 

tert-»& n-^>^;i/S> n — 'vfri^l* ->^D^^;V 
n-^\y^*, n-^^;VS, n-;-M, n— 

^-^^;i/*^©^e^©T u — ;P3fefeJ:^n&7U— ;i/g©^*st©— 
WT* h^s/^^x;ws^©T^r3^^;i/^x;w^©«^Tgm$nfeS 

#*M^2n> JMfrWfcteU mX\tA-^)Vy^)Vm. 2, 6-7 (tert 

»i±tab^:s^ 5 feb< «nsi©7 u — ;ust^e.^$nsfe©wj^$n. 
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^>i?)Vm. 2, 3, 5, 6-rh77Jl'tD^>5?;H, 2, 3, 5, 6—7=- 

b^y;v^-a-4-^^;^>^;v*. 2, 3, 5, 6 -9-h^yjv^-u-4- 
'>^DyDA>*ji/^>iim 2- (tHD^^f;v) y^Dyn;t>* 

(n-yotf;V) , 2- (k^D^y/^W y^D7 J n^>*M> 
i?-rv^ntf;K 2- (kFD^f;W nyn/N°>^;i/^>^ (n-^ 

, 2- (fcKn^v-pww '>^DyD/\°>^;i/#>m-rv^;K 2- 

10 (kHP+y^fiW y^n^D/^*M>t (sec-^W > 2- (fc 
FD+y^WW y^nT'n/l^M^ (ter t -?J-)V) . 2- (kF 
p3^>pWI/) i/t7u7nn>ti)V#>m (n-^>^;V) , 2- (kFD^y 
^zu^unytDV^ym (n-^$^;W . 2- (tHn+->^;w 

15 2- (fciFn^ri/^^;!') y^D^Dy?>*M>S (n— 'v/^jw , 2- 
(hHo^WW yyD7'n/^*J^>t (n-^5P;W , 2- (kF 
n^pWW y^D^DA°>*Jl/^>t (n-T^V) , 2- (kFD+y^ 
^^n^DA^M^^iK 2- (kFD^^Jl/) i/iru~? 
Urt>ft)Vi£>m [2, 6-y (ter t -^)V) > 

20 2- (kFn^^i/) $/^d^d/^>*;V31?>»^>^;k 2- (kFn^ 

*/*<?M y^P7*D/ , ?>*M>t (4-^h^^>^;y) > 2- (kHn 
^^WW y^D7*P/1>*M>l? (3-7i;^y^>yiW , 2- (k 
Hn+y^^W y^D7'0A>*M>i (2, 3, 5, 6-fh7 7MD 

25 3- (kFD+^f;W -2, 2-^?;k>i7 07 s DA>*M>I^5 1 

;k 3- (kFn^pWy) -2, 2->?^^;i/5>^nynA 0 >^;i/7p>^x 
3- (kFa^fJl/) -2, 2 - ^^f;i/y^D7°n/^*M>i 
(n-yntf;W , 3- (kFD^y^^JW -2, 2-^^Vy^n7*PA 

^^^-ryyptrjk 3- (kFP+y^?jw -2, 2-^^;i/->^ 

30 D7DA>*M>t (n-^;y) , 3- (kFP=^y^f;W -2, 2-5/ 
P^P/^*;^^ V^f JK 3- (kFn+y^^W -2, 



WO 2004/007419 ^pT/JP2003/008555 



2- -J^)V^^wfun>ts)V^>m. (sec-yfJW , 3- (kHD^> 
^)V) -2, 2 -^f ;^ayaA>^M>i (tert-^W . 

3- (kFa^rSoWW -2, 2 - ^^^Jk>^ nyDA'>*M>i (n- 
^>^;i/) , 3- (kHa^y^^W -2, 2-y^fJVy^ayn;i>^;V 

5 3^>m (n-^^>;W > 3- (tPD+^^W -2, 2-V*?-)Vz/9U 

3- (tHD^^V) -2, 2 - Jk>^ D7'D; , ?>*J^>ft (n 
, 3- (kh'n^y^^V) -2, 2-^^l/y^n^DA>* 
;i/#>M (n-^-^^W , 3- (tHD^y^^JW -2, 2 -S**^^ 
10 D^D/t»(jM>i (n-f^W » 3- (kFD+y^WW -2, 2->* 
/^I/y^ n7'n/t>*^>f ^ >f iK 3- (tHn^y^fiW -2, 2 
-^f;W>^a^nA>*M>S E2, 6-y (ter t -tt*M -4- 
^fJl/7x-JH > 3- (tFD^WW -2, 2-^f;^a^nA 

>*;i/ai5>B^>^;^ 3- (kFD^y^?;i/) -2, 
15 DA>^;i/^>m (4-^h^->^>> ? ;w , 3- (tFD+^^w -2, 
2-^^?;vy^DyDA>^;^>i (3-7i;^>vjw > 3- (b 

FP^y^^;W -2, 2-^^^y^D^D/'?>*M>t (2, 3, 5, 

^5y^ D7°P A°>*^>txxf;W^ti (1) tefciu -co 2 r'ts 

«j (1) —^©^^3H*WbTViSfc*, 

I 

30 v>t><zre&nfcf«fc<» $f*b<«^ (3) : 



WO 2004/007419 




<5£*, r 4 , r 5 ^ R 6 ^j;^R 7 «^n^nisi-*fc:^^oT, mm** ft 

5 Ate, -CH 2 COCH 2 - -COCH 2 (CH 2 ) n -Sfdi-CHXCHY 
(CHZ) n -T^$n^>*^fc»U> 

x^;v^ n-^p^n, -fv^nif;^ n-^;w», -fv^;i* s 

ec-^l/i, ter t-^M> n-^>^)VM. tt^f-Jlte* is 2 

«sm©&3!tsc i~6 (dt )v*)vmi)m^nz>o 

20 7U-;Hc!:LTH Mx.fc£:7ni~;]/g, ^-^^;i/S^©C6-C10 cdtu— ;v 

25 r%W)V&> t!/N*P-r;^ ^u-y-f;P3l^©ci-c6©j!&j»*T>';i/ 
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AP^JiC^tUTftk MZ.&7 y&MT* &£kMrf; ^MMr?. B^MUFf- 

-ya^i/g, -TV^n^^^S, n-yf^vl, sec-^^yi, t 
ert-^h^yi, n-^>^;i/^->*. n-'V^V^v'g, v'^D'N 

io s«$ns. 

hn^ y'^^Mb^t bTIl 2, 6, 6-fh7^ 

5\H/tWJ>>>- 1 -ttisJW 4-T-feh^-2, 2, 6, 
;pfcWJ5»- 1 -^i'JK 4-7'DHt-M^y-2, 2, 6, 
25 ^^^;i/tf^U^>- l-^^K 4-^>lAf yVttis- 2, 2, 6, 6- 
^h^^^Utf^U^V- 1 -^i'Jk 4-^h^v—2, 2, 6, 
^^^I/tf^Uv 5 ^- 1-^^;K 4-Xh3rv"-2, 2, 6, 
5 L ;Ptf^U> ? >- 1 -ttisM 4-^>^)V^^-2, 2, 6, 
^^;Vtf^U> ? >- 1 ~^->;K 4-7th75H-2, 2, 6, 

30 ^^Ptf^Uv^v- 1 -*^5y;K 4-^V-2, 2, 6, e-^-h^^JV 
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tf^Uv^V- 2, 2, 5, 5— xb^^^;i/k!niU^>- 1 

0!I*.&ftH 2002-14586 l^«I^CD4^I©^KUPDT«iSbfe'bO* 

j?*u<«, v'^ □^□/\'>^;^>txxT;w^ft (i) izmlt. m 

10 »<fcD^&V*$!$*r«J:<, 0. 0 1~10mol%gmJ;K 

r^^K^cfctxa vMfrzfe&mfr zm&nz'pu < t (&tf* 

;We:2t bT, ffiflT 1-5 €JI/gS, Sf * V < it 1 . 5 — 4 *:)lMm<D$fflX& Z>o 

25 <& (i) n&z^& z.t\z&x) mm^n, ^(om^mmt 

b<&pH6^S» 1 0, $6fcit)fftl/<i4pH8^6 1 0 ©ICfflKftoXfr 
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8 ^ 

z&MtDM-erVa * fe^w ib p h mm <d \zmm tzMmmtfrn v > e> ns. 
w«<hbT«> zfutt>wt> 2cS#^ ^x>m^ p-mi/ 

^PU>m^> U >it-7kiil# U A, y >l£7Mi-#y^A, «J>m-7KS^ 
h U >J >m7K^zi^ h »J V&m<DT)V% U &JS'J >^7KSf:&W!l^£n<5o 

way >myKmm.^rc\t^n^(DU^^ Km%k(D7km<D ph £tufs 
20 ©pHmffl^^(D^s^:*^ji^fflVin«<fc<. -e^jjn^tbx^ ^ 

25 i ^i/jfc & i o ^m^mm^m^ v<wj ym^mws: ^awsiKUi v> 
5„ ^.htTH fcmz^fgfetemmx&nimizum-ztvf. mz-Uhivx. 
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9 ^ 

mm, mfcf^x^ux-^K ^vyaifjn- ^jk *^;vt ert-^ 

10 SJ&ii^te, 5^-5 OtTT&^o 

^^iP^., itBilt-SuiCJ;?), a^^-T^ (2) ®^5^>^D^DA 

>^;v^>mxx^;Hb^ (£TF, jJ^suv^p^p/^^i^^xx^ 

15 ;wbnr#f (2) mts-rso ) *<st*mmm&i%2>z m^mm^mmm 

otHtc t^-ets. D aibfc*;v5 u -fun >ts)V-^ vmxx^Wb 

MY&m (2) ©ft^tt###&ns. 
^< bT#e>n^*;vs;i'>'^p^oA o >^;i/^>Mxx^;Hk;^#; (2) 

25 pyp/\°>#;M^>mx^;k 2-*Ji/5^Dyn/i>AM>i (n-y 
Dtr;u) , 2-5jN;i/$;^>^pyDA o >^;i/^>m-ry^nt!;i/, 2-*;i/==;i/ 

>tt-fy^5=-;K 2-^)^)vy^u^ru;^>ts)V^>m (sec-W) * 
2 -*j>5JV'>^nyn/l>^M>f (ter t * 2-3M'$;i'>' 
30 ^p:/p/^>#;1/^>^ (n-^>^;0 , 2-*;v$;k>^D^oA>AM 
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10 ^ 

(n-x->;W , 2-*;i^;w/#p:/PA>#;i^>m*>^,>k 2-*:;i/a 

;l/v-^D^D/1>*;l/^>m [2, Q-V (t e r t -4-*^)V7 

5 x— , 2-*;^;v^D7 p DA°>^;i/^>m^>> ? ;K 2-*;^;w>^ 

m (2, 3, 5, 6-^-h^y)V^U-4-^h^^^>^)V) , 2, 2 
-^^fJl/- 3 -^Jl/$;l/>'^ □^D/^^J^^^m 2, 2-i^^^;i/ 

io -3-5js;i/5;i/^^P^DA°>^;v^>mx^;K 2, 2 3 -*;l/ 
^;^5^p:7 0 PA>;*7;l/tf>m (n-^Pt^) , 2, 2--J^)V-z-^)V 
$;^>^a^DA->^;i/^>m-rv^atf;K 2, 2-i?*^)i- 3 
vi7nyD7N o >^;i/^>m (n-^;W . 2, 2-^^;v-3-3fj;u^;^> 

^D^D/O^M^V^K 2, 2-i?*3 u )V-Z-*fc)\'=i)Vi'>7U7 

15 DA>*M>i (sec-^;W , 2, 2-> ? ^^;i/-3-*;i/^;v^n 

^DA»!jM>i (ter t -73-)V) . 2, 2 -i^^MI/- 3 -ftJV^JVzs 

9u7n/i>ti)V#>Wi (n-^y^jis) , 2, 2-v ? ^^;v-3-^;i/^;^> 
^a^D/i>*M>i (n-^->;i/) , 2, 2-^5^-3-*;w$;i/>' 
^□yoA-^^^^^D^^K 2, 3-*;i/^;^>^ 

20 D^nA°>^;V#>m (n-'V/^W > 2, 2-^*3^-3-*;i/=UW'# 

p^d/i>*m>h (n-^^w > 2, 2-> ? ^^;i/-3-*;i/$;^>^ 
□^p/o*j^>t (n-r^) * 2, 2-> ? ^^;i/-3-*;i/^;i/->^n 
^DA^M^v^Jk 2, 2 - 3 - ^;i/5;v^Dya/t> 

jj)VT$>M 12, 6->* (ter t-^JV) -4-^fJV7x^jW . 2, 2 
25 3 - ^$J^>^P7°nA>*M>^>^K 2, 2-^*^ 

3-^;i/^;v->i7P7"oA>^;i/^>m (4-* h^'OVM , 2, 2 
- V s ;* - 3 - sfc>w 5 ^ a yp a >m ( 3 - 7 x y * ^ > =J) V) , 

2, 2 - 3-M5Jk>^D7'D^>AM>i (2, 3, 5, 6- 

30 



0^ ^ 

11 
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5 i 

D^DA^M^XfJH 7 2mg, h;i/X>9. 2g, tKO. 1 8 g, U 
>^7K^— #U^A2 Omg, 2, 2, 6, 6 — y- h ^pWH^U 1 - 

^v-;H. 6mg§iPA., 2 Otti#l^*^, 12a*%^M^mm^-h 
10 U^AzK^9 3 lmg^2^r^HtTMTbfeo ?TFf!7^ ifiST3 0# 

fiytufc^ Rj&mvi, 5 a*%^«m^- h u $ &*mm 1 mL £jp>u 
5ftmm&vrco mm. ansaasu 2, 2-s^^;i/-3-*;i^;w>^a 
7'un>%)v#>m^)v*t;tsmmm*nti<, wm-. 22%. 



15 ^l«J2 

5 0mlVal/>^fl;, 2, 2->^^;i/-3- (kHn^fjW >^ 
DyD/t>^>iXfJH7 2mg > h;WX>9. 2g&£tf7jc0. 18g 
£Jn*.> SSfcU >m— ***U«>A2 0mg^2, 2, 6, 6-fb7^ 
^;i/tWJ5*>- 1-^>>;H. 6mg£iP*., rtfflO'CfcJfc 
20 £Pbfco int, «#bfcj&*e>, 1 2fiS%^Mltmm^hU^A*^9 3 1 

#fi^> #Sc8L3U 2, 2 - ^^rJI^- 3 - ^5;^>^ n^n;i>*M> 

wt3-^)\>*^$smmm*mc a wm-. 9 0% o 

25 

H»J3 

^jsm 2 c^ht, u ym—Tkm* U # A 2 0 m g £tt*.T> ^m^stx h u 

^13mgfelV>mH ^JfiW2tl^«fc^l«SUT, 2, 2-^^;P- 
3 D^ , nA>*;i/3j?>»x5 1 ;VS'g'ty^r«JB*#fc.42*: 8 9%. 
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5 0ml'>a^fK, 2, 2-^^-3- (tHn^fJW 
nyn/l>*M>t^^;W9lmg, h;k£>2. 4 gfcStffczKO. 80 
gSJDjJt, 3 HJ#A1 2 6mg&<fctf2, 2, 6, 

1 2 b U J±7kmm 9 . 3 1 g £ 1 I^FlfflA^TSfTL/fc. PH 
«8. 5#e>9. 5*Tfi^bfeo ASTUTE ITOfln!3 0#ft#» &f#bfc 

fe 0 #e^, £«iau 2, 2-^^;i/-3-^;w^;i/^^DynA°>^;u 

10 7K>i^?Jl/^»til^#fc. JR#: 97%. 



HS509 4 fc:feV>T, 1 2 h U OAy^mW. 9 . 3 1 g 

15 4tmmzmmvx, 2, 2 - e;/^- 3-^;i/'>^o^nn>ii^> 

m*7)v&&tjmmm*wt. jk^: 29%. 



H»J6 

5 0ml'>a^ffc, 2, 2-^^-3- (kHD^^JW S'* 
20 n^>*M>^^7 9 1mg, h;i/X>2 4. 2gi^^(C*10. 
0 g£im*,£&K:&Bbk*^HJ#A4 2 OmgfcStffc&BkfrJlo'tf A4 9. 
6mg> fh^^T^-^OSFie. Img:fe<fctf2, 2, 6, 6 
-y-h^^vMWJS^- 1 -^T^)V7. 8 1mg^iP^_, 2 0t:Ti^l/ 

/t>*;i/3i?>»^5 L ;v ; £^tr^rttls&#fc. : 47%. 
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5 0mlyal/>^fl:, 2, 2 -z?*^- 3 - (hHD^y/^W 
D^D/^*M>i^^7 9 1mg, h;Ux>2. 4 g&£ItoK0. 8 0 
g^in^ ^^t^TK^hU^Al 2 6mgM^2, 2, 6, 6-fh7 
^)V\i^)-J>- 1 -^^7. 8 lmg^rJn^ 2 0 < CTr^b^:^e>, 

fee mmWi. ^iiiu 2, 2-^^^;i/-3-^;w5;^>^o^d^>7j;v 



10 HiJ&M 8 

5 0ml i/=LV>2m\Z., 2, 2-z?*?-)V-3- (tiFD^>^^;V) 
Dyn/1>*M>^^V7 9lmg, h;i/X>2 4. 2 g&BttoKl 1. 
3gm, ^e^i?7jc^hU^Al. 26g&£^2, 2, 6, 
^^^;l/tf^U> ? >- 1 -^'>;i/7. 8 lmg^rin^.; 2 O'CT^b&^S.. 
15 3^i2. 5 4g§Mfc 0 IwIM^T 3 B#TO#, mtfVfrWi, £*£»^ 51 

1U 2, 2-v ? ^^;v-3-*;i/a;i/->i7DyD/i>*;v^>m^^v^t; 



20 HJSM 9 

5 0mlyaV>^ft, 2, 2 -^^^-3- (kFn^f;W 
0^>*M>l^?JW9 1mg, h;l/X>24. 2 g^e>rJ?t7K3 0. 

og^rJnA., ^e»^^x>mi5. 4mg^e»mcu>m7j<mx^hu^A8 2 

9mg^2, 2, 6, 6-^h^^^;l/tf^U^>-l-^>;i/7. 8 1 
25 mg£2J07L, 2 0^T*£b;W£>, 1 2fi*%^M±imm^h U^AtK^9. 
31g^l ^P^HtT^Tbfeo K/S^tMB© PH 8 # £ 1 0 icTit^l/fco 

hU^A7X^5mL^iPx., 5#P*m#bfco #Sm. ^Wlt^ 2, 2- 

30 JR* : 64%, 
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mum i o 

2 9mgC^T, ^X>®?2 1 7mg&StAcU>m7Kli— ^HJ^A5 3 4 

5 mg^m^t^mz. mmm9£mm\zmMisX, 2, 2-^^jv-3--^)v 

«6^e>9^T*i^bfeo JR#: 19%. 
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